The age at onset and duration of illness were studied in patients with Huntington's disease in the Leiden Roster which at 1 July 1990 contained 2787 patients. Of 1106 patients, 800 deceased and 306 alive, the age at onset was known. The median duration was 16-2 (range 2-45) years. In contrast to the current opinion, the median duration was independent of the age of onset. The median duration in juvenile Huntington's disease was 17'1 years, which is much longer than reported in the literature, and comparable with the categories for the age of onset of 20-34 and 35-49 years. Only in the group where onset was over 50 years of age was the median duration somewhat shorter (15.6 years), which can be ascribed to unrelated causes of death. As age of onset and duration of illness are not related, at least two mechanisms to determine the clinical course have to be postulated: one for age of onset and another for duration of illness. Duration was shorter for males, especially for those with an affected father. ( Neurol Neurosurg Psychiatry 1993;56:98-100) 
Introduction
Huntington's disease is an autosomal dominant disorder, characterised by chorea, dementia, personality changes and emaciation. The mean age at onset is 40 years (SD 12 1), although extremes have been reported of 2 and 80 years. 1 The mean duration of illness is between 10-6 and 17 1 years. 2 The duration has been reported to be dependent on age of onset. In juvenile Huntington's disease, with an age of onset in the first decade, a mean duration of 8 3-11-9 years was found,2 whereas Newcombe, Walker and Harper3 reported, in only five patients, no differences in duration compared with the other age-of-onset classes. They found a shorter duration in the group with age of onset over 55 years. Myers et al4 reported that patients with an age of onset up to 50 years had a longer period of illness. Currier, Jackson and Meydrech' reported a more rapid course in patients with early onset. On the other hand, a shorter duration was found in patients with a later age of onset. 2 Myers et al6 found the shortest duration in the oldest group of patients with onset over 50 years of age.
To gain more insight in the influence of age of onset on duration of illness in Huntington's disease, we reviewed our continuously updated database. The duration was calculated for all deceased patients with a known age of onset. For patients still alive, the duration was noted at 1 July 1990. Considering the status of the patient at last follow-up (deceased or alive) we used survival analysis to address the following questions: is there a relationship between age of onset and duration of illness? Does the sex of the patient or the affected (grand)parent, or both, affect the duration?
Patients and Methods Sex, year of birth, year of death, age at onset and the lineage of inheritance of all affected patients of 201 pedigrees known on 1 July 1990 at the Leiden Roster, reaching back to the middle of the last century and containing 2787 patients from 201 families from the Netherlands.
Diagnoses were confirmed by experienced neurologists or psychiatrists for all older cases. All clinical information and postmortem reports were reviewed for confirmation of the diagnosis. Age of onset was taken as the age at which choreatic movements became manifest. Although some patients had been reported to have manifested affective disorders or cognitive dysfunction before the occurrence of involuntary movements, motor impairment was used because family circumstances determined by the disease may influence behaviour in patients at risk as welt as induce observer bias in the assessment of behaviour. Year of birth and death data were verified in the community registries. The year of the last follow up was noted and verified. The duration was defined for the deceased patients as the length of Table 1 The 80, 50 (median) and 20 percentiles of duration of illness of 1106 patients (800 deceased and 306 alive) with Huntington's disease in relation to age at onset Duration of illness in Huntington's disease is not related to age at onset Table 2 The 80, 50 (median) and 20 percentiles of duration of illness of 1106 patients (800 deceased and 306 alive) with Huntington's disease in relation to sex and lineage of inheritance Relation between age at onset and duration of illness (table 1) We subdivided all cases into four classes according to age of onset:under 20; 20-34; 35-49; 50 years or over. Juvenile patients had the longest duration with the highest median of 17-1 years, and were comparable to the two middle groups, whereas patients with onset over 50 years had a slightly, but significantly, lower median duration (15-6 years) compared with each of the other classes (log-rank test: p = 0-013).
Relation between sex and lineage of inheritance and duration of illness (table 2, fig)
Males had a significantly lower median duration (15 -5 years) compared with females (17 -1 years; p = 0 008). This difference was observed in particular by males with a paternal line of inheritance. We also found that cases of both sexes with an affected father and grandfather had a small, but significantly shorter duration (p = 0 056) compared with those with other lineages of inheritance.
Adjustment for pedigree (table 2) The effects studied above can be adjusted for pedigree effects by stratifying the log-rank analysis. This will, in general, not affect the median duration but gives larger standard errors and consequently less significant results. With this strategy, the effect of sex on duration changed to 0-07. When combining the effects of sex and lineage of inheritance, this analysis still showed a clearly significant difference (p = 0-02). Taking the four groups separately, probability was p = 0 11.
Discussion
We found a median duration of 16-2 years in 1106 patients with a range from two years up to 45. Almost 20% of the patients survived the onset of choreatic movements for more than 23 years. Five patients survived longer than 40 years. Such high values for duration have never been reported before. It underlines the importance of the continuous collection of clinical data in Leiden over many decades by a few neurologists with a special interest in Huntington's disease.
The prevailing hypothesis is that the clinical course of the juvenile disease is more rapid than in the older patients and therefore leads to a shorter duration. Recently, Myers et al7 reported that a slower disease progression was correlated with a later age of onset and a heavier weight at first examination. The duration in juveniles in our study was much longer than previously reported, however, and comparable with the other age groups, even exceeding that of the group with late onset.2 Within the reported literature, a relation between age of onset and duration was found in juvenile cases, but it was not present for the choreatic patients. 8 Farrer, Conneally andYu9 postulated that a longer duration of illness could be expected in patients with 'superior aging genes' and therefore in patients with a later onset. In the model of Myers et al,6 a single mechanism, the accumulation of an unknown genetically determined factor, is proposed which determines both the age of onset and the rate of progression. Other possible explanations are sought in more complex genetic mechanisms as sug- We confirmed earlier findings2 that male patients with paternal transmission had a shorter duration than females and those with a maternal line of transmission. Closer observation of patients at risk after presymptomatic DNA analysis will lead to a more precise determination of the age of manifestation. In most studies, choreatic movements reported by the patients are used to determine the age of onset, but as it becomes possible to determine personality changes, psychiatric reactions and very subtle choreatic movements in a very early stage, it will become apparent that duration of illness has been underestimated.
We are grateful to Dr A RWintzen, Professor P J Van Der Maas and Dr S van de Vathorst for their critical comments and to Mr Franken for his technical assistance. The medical students Miss A C Moll, Miss H M Elshove, and Mr M Sosef are thanked for their help with data accumulation.
